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^ (54) Title: CONVEYING DEVICE SUITABLE FOR CONVEYING ANNULAR PRODUCTS 


is 


(57) Abstract: A conveying device (1) suitable for conveying annular products (13), which conveying device (1) is provided with 
at least one first and second pick-up devices (12) which are movable relative to each other, wherein the first pick-up device (12) is 
provided with a centring pin (11), at least one of the pick-up devices is provided with a supporting device (10), and at least one of 
the pick-up devices is provided with a peg (5) extending along a longitudinal axis. The second pick-up device is provided with a 
sleeve (21) positionable around the centring pin (1 1). At least one of the pick-up devices is provided with a peg (5) extending along 
a longitudinal axis, parallel to the centring pin (11) or sleeve (21), which peg (5) is capable of swinging about at least one axis of 
swing extending transversely to the longitudinal axis. 
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Title: Conveying device suitable for conveying annular products. 

This invention relates to a conveying device suitable for conveying 
annular products, which conveying device is provided with at least one first 
and second pick-up devices which are movable relative to each other, 
wherein the first pick-up device is provided with a centring pin, at least one 
5 of the pick-up devices is provided with a supporting device, and at least one 
of the pick-up devices is provided with a peg extending along a longitudinal 
axis- 

In such a conveying device known from international patent 
application WO 00/50321, which is suitable for conveying optical record 

10 carriers such as CD, DVD, the CDs are moved in horizontal direction by a 
pick-up device comprising a horizontally movable beam. The conveying 
device is further provided with a second beam located under the horizontally 
movable beam, which second beam is movable exclusively in vertical 
direction. This second beam constitutes another pick-up device and is 

IS provided with a number of pegs extending transversely to the beam, which 
pegs, on a side remote from the beam, are provided with supporting devices 
comprising supporting platforms, and centring pins located on the side 
remote from the pegs. 

The CDs or DVDs constitute annular products which are provided 

20 with a centring hole. 

Conveying the annular products with the aid of this known conveying 
device proceeds as follows. On each supporting platform, an annular product 
is placed, with the centring pin extending through the hole present in the 
annular product. Thereupon, the beam is moved in downward direction, as a 

25 result of which the products come to rest on the horizontally movable beam, 
whereafter the horizontal beam is moved in horizontal direction. After this, 
the vertically movable beam is moved in upward direction, whereby the 
centring pins are inserted through the holes of the annular products. If an 
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annular product is not accurately aligned with respect to the centring pin, 
the centring pin will cpme into contact with the edge of the hole in the 
annular product. If just a minor deviation is involved, the contact hetween 
the edge of the annular product and the centring pin will result in 
5 alignment of the annular product with respect to the centring pin. 

This involves the risk that the edge of the hole is damaged by the 
centring pin, so that the annular product must be rejected. 

The invention contemplates the provision of a conveying device which 
enables accurate positioning of an annular product around a centring pin in 

10 a simple manner, and whereby wear or damage of the product is prevented. 
This object is achieved in the conveying device according to the 
invention in that the second pick-up device is provided with a sleeve 
positionable around the centring pin, while further at least one of the 
pick-up devices is provided with a peg extending along a longitudinal axis, 

15 parallel to the centring pin or sleeve, which peg is capable of swinging about 
at least one axis of swing extending transversely to the longitudinal axis. 

In the conveying device according to the invention, the second pick-up 
device provided with the sleeve, together with the annular product, is 
positioned opposite the centring pin of the first pick-up device, whereafter 

20 the sleeve and the centring pin are moved towards each other. Then, first 
the sleeve comes into contact with the centring pin. If the sleeve and the 
centring pin are not located coaxially, then, as a result of the mutual contact 
between the sleeve and the centring pin, a force will be exerted on the peg as 
a result of which the peg will swing. It is preferred here that the peg can 

25 swing in any direction and thus can describe a segment of a sphere. The peg, 
the centring pin and the sleeve are thereby aligned relative to each other. 
Only then is the annular product transferred from the second pick-up device 
to the first pick-up device. In this way, the annular product is accurately 
positioned around the centring pin, while avoiding undesired contact 

30 between the edge of the hole in the annular product and the centring pin. 
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When lifting the annu lar product off a position wherein it is disposed 
around the centring pin, the sleeve is positioned over the centring pin, 
allowing a swinging motion of the peg to align the centring pin with respect 
to the sleeve. After the sleeve and the centring pin have been aligned 
5 relative to each other, the annular product is picked up by the second pick- 
up device. 

The sleeve and the centring pin can be manufactured from materials 
that are suitable to be regularly brought into factional contact with each 
other, so that substantially no wear of the centring pin and the cooperative 
10 sleeve will occur. 

One embodiment of the conveying device according to the invention is 
characterized in that the first pick-up device is provided with the supporting 
device comprising a supporting platform, which supporting platform extends 
transversely to the centring pin, while the peg is connected with the 
15 supporting platform on a side remote from the centring pin. 

Through the supporting platform, a relatively simple support of an 
annular product is obtained. 

..„< .Another embodiment of a conveying device according, tpjthejnvention. 
is characterized in that the second pick-up device is provided with a 
20 gripping device disposed around the sleeve. 

With the aid of the gripping device, the annular product, after 
alignment of the sleeve and the centring pin, can be simply picked up and 
subsequently be moved with the aid of the second pick-up device to a desired 
location. 

25 The gripping device can be, for instance, a suction cup working with 

the aid of vacuum. 

Yet another embodiment of the conveying device according to the 
invention is characterized in that the peg, on a side remote from the 
supporting platform, is connected with a conveyor belt movable in a 

30 conveying direction. 
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With the aid of a conveyor belt, in a relatively simple manner, a 
number of supporting platforms supported by pegs can be moved 
simultaneously* The drive of the conveyor belt can be relatively inaccurate, 
while due to the swinging motion of the pegs, yet a proper alignment with 
5 respect to the pick-up device is possible. The peg will at least swing in the 
conveying direction and in the opposite direction. 

A further embodiment of the conveying device according to the 
invention is characterized in that the peg is movable in a direction 
extending parallel to the longitudinal axis, with elastic deformation of the 
10 conveyor belt. 

Due to the elastic deformation of the conveyor belt, the peg can 
undergo both a translating and a rotary minor displacement relative to the 
conveyor belt, as a rpsult of which a proper alignment with respect to the 
sleeve is possible. 

15 A further embodiment of the conveying device according to the 

invention is characterized in that the peg is bendable. 

A bendable peg likewise enables a proper alignment of the centring 
- pin connected with the peg, with respect to the sleeve cooperating therewith. 
The invention will be further elucidated with reference to the 
20 drawings, wherein: 

Fig. 1 shows a side elevation of a portion of a conveying device 
according to the invention, 

Fig. 2 shows a cross section along the line II-EE of the conveying device 
represented in Fig. 1, 
25 Figs. 3 and 4 show details of the conveying device represented in 

Fig. 1 during and upon alignment of the pick-up device with respect to the 
centring pin. 

In the figures, corresponding parts are provided with the same 
reference numerals. 
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Fig. 1 shows a side elevation of a portion of a conveying device 1 
according to the invention, which is provided with an endless conveyor 
belt 3 passed over wheels 2. Of the wheels 2, Big. 1 only shows a single 
wheel 2. The wheel 2 is rotatable about axle 4 in the direction indicated by 

5 arrow PI. Attached to the conveyor belt 3 are a number of pegs 5 extending 
transversely to the conveyor belt 3. Adjacent the attachment 6 of each peg 5 
to the conveyor belt 3, an element 7 is located. The element 7 is located on 
the side of the conveyor belt 3 remote from the peg 5. In each wheel 2, two 
diametrically opposed recesses 8 are provided in which the elements 7 can 

10 be positioned. 

Each peg 5 extends along a longitudinal axis 9. Each peg 5, on a side 
remote from the conveyor belt 3, is provided with a supporting platform 10, 
extending transversely to the longitudinal axis 9. On a side remote from the 
peg 5, on each supporting platform 10, a centring pin 11 is arranged. The 

15 peg 5, the supporting platform 10 and the centring pin 11 constitute a first 
pick-up device. 

The conveying device is further provided with a number of second 
pick-up devices 12, arranged at fixed positions withrespecttathe gonyeyor tm 
belt 3, which are at least movable in a direction extending parallel to the 
20 longitudinal axes 9. 

On the supporting platforms 10 present at the top of the conveyor belt 
3, annular products 13, such as CDs or DVDs can be positioned, and be 
conveyed with the aid of the conveyor belt 3 in the direction indicated by 
arrow P2. The annular products 13 are conveyed between processing 
25 apparatuses. Such processing apparatuses are known per se and will 
therefore not be further elucidated. 

To prevent liquids provided on the annular products 13 from fouling 
the conveyor belt 3, the conveying device 1 is provided with two L-shaped 
guards 14 which, viewed in the longitudinal direction of the conveyor belt 3, 
30 are situated on opposite sides of the pegs 5 (see Pig. 2). Additionally, the 
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L-shaped guards constitute stops of the peg in the event of relatively large 
swinging motion s in a direction extending transversely to the conveying 
direction, thereby preventing overloading of the peg. 

The operation of the conveying device 1 according to the invention 
5 will be further elucidated with reference to Figs. 3 and 4. 

The starting point is a situation where an annular product 13 is 
already disposed on a supporting platform 10 of a peg 5. 

As is clearly visible in Fig. 3, the centring pin 11 comprises a first 
portion 15, connected with the supporting platform 10, having a relatively 

10 large diameter, which diameter corresponds substantially with the diameter 
of the hole 16 present in the annular product 13. The first portion 15 merges 
via a tapering portion 17 into an annular portion 18, The annular portion 18 
in turn is connected with a spherical segment 19 of which a side remote 
from the supporting platform 10 tapers. 

15 As is also clearly visible in Fig. 3, the pick-up device 12 comprises a 

holder 20 in which a cylindrical sleeve 21 is located. The cylindrical sleeve 
21 widens conically in the direction of a side proximal to the supporting 
platform.10. ArrangeidLarQuncLthe sle,(aye,21 is an annular suction cupJJSL 
connected via ducts 23 to a vacuum device (not shown). The suction cup 22, 

20 viewed in axial direction, is located closer to the supporting platform 10 
than the sleeve 21. 

With the aid of the conveyor belt 3, the annular product 13 is brought 
to a desired position under a pick-up device 12. As soon as this position has 
been reached, the conveyor belt 3 is stopped The accuracy with which the 

25 position is reached is in the order of, for instance, 0.5-1 mm. 

For picking up the annular product 13 with the aid of the pick-up 
device 12, the holder 20 is moved in the direction indicated by arrow P3 
towards the annular product 13. It is the flaring portion 24 of the sleeve 21 
that first comes into contact with the tapering portion of the spherical 

30 segment 19. If the centerline of the sleeve 21 does not coincide with the 
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longitudinal axis 9 of the peg 5 and the centring pin 11, through further 
displacement of the holder 20 in the direction indicated by arrow P3, a force 
will be exerted on the centring pin 11 as a result of which the centring pin 
11 and the peg 5 connected therewith will swing in the direction indicated 
5 by the double-headed arrow P4. By displacing the holder 20 further in the 
direction indicated by arrow P3, the lower edge 25 of the holder 20 will come 
into contact with the tapering portion 17, yielding a further centring At the 
moment when the suction cup 22 comes to lie against the annular product 
13, the centring pin 11, as a result of the swinging motion of the peg Sin- 

10 the direction indicated by arrow P4, has been accurately aligned with 

respect to the holder 20. As soon as the suction cup 22 touches the annular 
product 13, a vacuum is created in the suction cup 22 via the duct 23. At 
that moment, the situation represented in Pig. 4 has been reached. The 
annular product 13 can now be lifted off the supporting platform 10 by 

15 moving the holder 20 of the pick-up device 12 in a direction opposite to 

arrow P3. The annular product 13 is then lifted in accurate alignment with 
the holder 20. 

After the desired operations have been performed onthe annular 
product 13, the annular product 13 is positioned on a supporting platform 10 

20 again with the aid of the holder 20, which, in the same manner as described 
above, will involve an alignment of the sleeve 21 and the centring pin 11, 
with the peg § swinging in the directions indicated by double-headed arrow 
P4. Also, it is possible here that through the forces exerted on the centring 
pin 11, the peg 5 to some extent is pressed in the direction indicated by 

25 arrow P5, into the conveyor belt 3. The conveyor belt 3 is manufactured 
from pliable, relatively flexible material which can simply undergo such an 
elastic deformation. 

In the conveying device according to the invention, it is possible, in 
the maimer described above, to realize an accurate centring of the annular 
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products 13 with respect to the pick-up devices 12, despite a relatively 
inaccurate conveying system such as a conveyor belt. 

It is also possible to provide the second pick-up device 12 with a 
swinging peg 5, which is then connected with the holder 20. 
5 It is also possible, instead of the suction cup 22, to U6e a different 

gripping device, such as gripper arms, hooks. 

It is also possible, instead of a conveyor belt, to use an incrementally 
rotatable table, a horizontally circulating conveyor, an x-y table, etc. 

It is also possible to design the centring pin connected with the 
10 supporting platform as a centring sleeve, and to replace the sleeve arranged 
in the holder 20 by a pin positionable in the centring sleeve. 

It is also possible to provide the supporting platform with vacuum 
ducts to retain this annular product. 
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CLAIMS 

1. A conveying, device suitable for conveying annular products, which 
conveying device is provided with at least one first and second pick-up devices 
which are movable relative to each other, wherein the first pick-up device is 
provided with a centring pin, at least one of the pick-up devices is provided 

5 with a supporting device, and at least one of the pick-up devices is provided 
,yrith & peg extending alpng a longitudinal a*is, characterized in that t}ie 
second pick-up device is provided with a sleeve positionable around the 
centring pin, while further at least one of the pick-up devices is provided with 
a peg extending along a longitudinal axis, parallel to the centring pin or 

10 sleeve, which peg is capable of swinging about at least one axis of swing 
extending transversely to the longitudinal axis. 

2. A conveying device according to claim 1, characterized in that the first 
pick-up device is provided with the supporting device comprising a 
supporting platform, which supporting platform extends transversely to the 

15 centring pin, while the peg is connected with the supporting platform on a 
side remote from the centring pin. 

3. A conveying device according to claim 1 or 2, characterized in that the 
second yick-up device is provided with a gripping device disposed around 
the sleeve. 

20 4. A conveying device according to any one of the preceding claims, 
characterized in that the peg, on a side remote from the supporting 
platform, is connected with a conveyor belt movable in a conveying 
direction. 

5. A conveying device according to claim 4, characterized in that the peg 
25 is capable of swinging in the conveying direction and opposite to the 
conveying direction. 
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6. A conveying device according to any one of the preceding claims 2 or 
3, characterized in that the peg is movable in a direction parallel to the 
longitudinal axis, with elastic deformation of the conveyor belt. 

7. A conveying device according to any one of the preceding claims, 
5 characterized in that the peg is bendable. 

8. A conveying device according to any one of the preceding claims, 
characterized in that the sleeve, on a side proximal to the pin, flares 
conically. 

9. A convieying device according &any one of the preceding daims, 

10 characterized in that the centring pin, on a side remote from the supporting 
platform, narrows conically. 

10. A conveying device according to any one of the preceding claims, 
characterized in that the gripping device is provided with a suction cup. 
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